for all model species used in behavioural studies. Careful analysis of data is also required 28 when performing behavioural studies so as not to lose sensitivity in your data.
Introduction

32
Behavioural ecotoxicology is expanding as it provides a link between biochemical and 33 ecological effects of environmental contamination (Scott and Sloman, 2004; Sloman and 34 Mcneil, 2012). However, despite its growing recognition, the use of behavioural endpoints is 35 currently limited by our understanding of the baseline unconditioned behaviours of many 36 organisms, and the relevance of these behaviours to higher level effects (Melvin and Wilson, 37 2013). In recent years, advancements in computational equipment have provided the means 38 for more sensitive analysis of a wider variety of complex behavioural end points, as well as 39 improving the repeatability of bioassays Pyle and Ford, 2017) . Alongside 40 advancements in behavioural automaton has been a rise in calls for the development and 41 optimisation of techniques for behaviour analysis in ecotoxicology, to improve the reliability 42 of assays, and allow for integration of complex behaviours into high-throughput assays. 43 Behavioural assessment of unconditioned behaviours such as anxiety relies on 44 species-typical, stereotyped responses. For example, some organisms show a natural 45 preference for dark environments when placed in a light/dark choice chamber (Blaser and 46 Rosemberg, 2012). This preference for dark environments has been termed phototaxis or 47 scototaxis and has been used to assess the effects of neuro-modulating agents on fish 48 (Maximino, The amphipods' preference for light or dark environments was assessed using a novel 136 chamber comprised of a rectangular 90ml (128 x 86mm) well plate placed over a specially 137 designed plate of acrylic creating a light and dark zone in the well (Fig 2a) . The plate consisted 138 of a clear acrylic through which white and infra-red light can pass, and a black acrylic that 139 allows only infra-red light to pass. Light and dark zones were marked in EthoVision®XT, and 140 an exclusion zone was added to prevent organisms being in two zones at one time (Fig 2b) . A 141 single organism was placed into the observation chamber and its movements recorded for 8 142 minutes under a 2-minute dark/2-minute light cycle. During the 2-minute dark cycle the whole 143 chamber was dark. In the 2-minute light cycle, the half of the chamber containing the clear 144 acrylic was lit whilst the half with the black acrylic remained dark. In this study, significant differences between species were observed for all three 284 behavioural parameters. These differences may be explained by differences in the life history 285 of the two amphipod species. E. marinus is a marine amphipod that lives in the intertidal zone 286 in association with species of algae that are used as both habitat and food source (Martins, 287 Leite and Constantino, 2014). Strong positive thigmotaxis and negative phototaxis behaviours Results were the same when splitting data into 2-minute or 10-second time bins for 306 phototaxis and thigmotaxis. When analysing velocity data, 2-minute time bins showed no 307 significant differences between species, however, significant differences in velocity and 308 swimming patterns were observed when splitting data into 10-second time bins. This 309 highlights the importance of carefully designing experiments so that sensitivity of data is not 310 lost during analysis. E. marinus exhibited very strong thigmotactic behaviour so differences 311 could not be observed between light and dark cycles suggesting that this species is less 312 sensitive to this assay than G. pulex. The opposite was observed for phototactic behaviour, 313 whereby E. marinus showed a stronger difference in phototactic response than G. pulex 314 suggesting that this species is more sensitive to this assay. These inter-species differences in 
Conclusions
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This study has demonstrated that amphipods exhibit phototactic and thigmotactic behaviours 327 which can be measured successfully in laboratory assays alongside changes in swimming 328 speed. E. marinus and G. pulex showed significant inter-species variability in their sensitivity 329 to these assays which is thought to be a result of differences in their life histories including 330 habitat type and predation. Significant differences between the two species were the same 331 between 2-minute and 10-second time bins for phototaxis and thigmotaxis assays, however, 332 when measuring velocity data, significant differences between species were only observed 333 for the 10-second time bins. The behaviours outlined in this study show potential for use in 334 ecotoxicological study however care should be taken to ensure that your test species is first 335 sensitive to your assay, and that data analysis is sufficiently sensitive to avoid false negative 336 results. This study also demonstrates a scope for the use of amphipods in the assessment of 337 complex behaviours in ecotoxicology. 
